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We recently have reported several studies concerning  the marked 
stimulation of growth and regeneration that occurs in the thymus gland 
of rats,  of  any age,  following  double  suprarenalectomy  (1-3).  We 
showed that, as the result of such a procedure, marked hyperplasia of 
the  involuting  thymus,  with  enlargement  of  the  same,  occurs  with 
great constancy. 
In line with these studies, we undertook a  series of transplantation 
experiments which involved the carrying out of over 100 thymectomies 
in rats  about the age of puberty or younger.  In  the  course of this 
work,  it was  frequently noted  that  when  a  small,  non-traumatized 
fragment of the gland was accidently left behind at operation, autopsy 
disclosed a  fairly large  regenerated  mass,  even  as  early  as  2  weeks 
after the partial  thymectomy.  But this evidence was indirect  as we 
had  no means  of accurately measuring  the fragment  accidently left. 
These incidental findings suggested that the gland was probably capa- 
ble  of  undergoing  very  rapid  compensatory hypertrophy as wen as 
regeneration. 
A  review of the extensive literature  on the thymus shows that  no 
positive  evidence  of uncomplicated  compensatory  hypertrophy  has 
been obtained. 
Fulci (4) while primarily interested in thymus cytology, emphasized the regen- 
erative  capacity of the thymus and pointed out that  the gland was capable of 
undergoing enlargement after partial  removal.  He operated on a series of rab- 
bits,  removing large portions of the thymus gland, and studied  the cytological 
changes which occurred in the remaining fragments from a few hours to several 
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months after operation.  In many of his operations he used a cautery to control 
bleeding.  His  regenerative  studies  were,  therefore,  complicated  because  the 
remaining fragment was traumatized. 
The method of transplantation  of the  thymus has been used by Tongu  (5), 
Grimani (6),  Marine and Manley (7), Scalone  (8), Flesch (9), and Yamanoi (10) 
in the study of regeneration.  We ourselves have studied a large series of autothy- 
mus transplants from 1 to 70 days old in the rat.  While all these studies indicate 
that the thymus transplants take and grow, they have very little bearing on the 
question of compensatory hypertrophy.  From the clinical side there is abundant 
evidence that  the  thymus is  capable of undergoing regeneration and  probably 
also compensatory hypertrophy.  The enlarged thymus that one sees in Addison's 
disease,  Graves' disease,  acromegaly, and status thymicolymphaticus lends  sup- 
port to this view. 
Melhods. 
All rats were reared in the laboratory from very tame albino stock 
(Mus norvegicus albinus), obtained from the Wistar Institute.  Wistar 
rats offer the advantage that growth and developmental curves for the 
body as a  whole and for the various organs have been tabulated. 
The young are weaned at about 25 days of age and are then given a completely 
adequate diet, consisting of 15 parts rolled oats, 60  parts hominy, 14 parts dried 
meat scrap, 10 parts dried milk powder, and i part salt.  This diet is supplemented 
with bread and fresh milk daily until the animals are 45 days of age, after which 
bread and milk are given once a week, fresh vegetables are fed two and three times 
a week, and all rats are given fresh tap water daily.  The animals are fairly free of 
snuffles and chronic pneumonia. 
Our operative technique was standardized.  The operative field was prepared 
by shaving and this was followed by wiping the area with sponges dipped in bi- 
chloride solution and alcohol.  The sternum was cut by a  midline incision,  the 
thymus area exposed,  and the right lobe was gently and quickly separated from 
the left lobe and excised.  Ether anesthesia was always used, by the open method. 
Food was withheld about 12 hours before operating and the rats were not fed for 
12 hours after operation. 
At the end of the 2nd day the operated rats were placed in large cages together 
with their controls.  The experimental and control rats were kept under identical 
laboratory and nutritional conditions  at all times, this being of the utmost im- 
portance in any study of the thymus gland.  For the first 24 hours after the opera- 
tion the operated rats received some special care. 
EXPERIMENTAL DATA. 
Three groups of experiments,  two on young rats before  the age of 
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carried out in order to obtain direct proof of compensatory hypertro- 
phy.  The animals in each group were divided equally.  In one-half 
of each group the right lobes were removed, while the remaining ani- 
mals were used as  controls.  A  litter  control of the  same  sex was 
kept for each operated animal.  It may be mentioned here that the 
rat is well adapted for this work.  Both lobes of the main  thymus 
(arising from the third gill arches)  are practically of the same size, 
mainly intrathoracic, and they can be easily separated and removed at 
operation. 
TABLE  I. 
No. 
RW92-2 
RW92-3 
RW92-4 
RW93-1 
RW93-2 
RW93-3 
RW93-4 
RW94-1 
RW94-2 
RW94-3 
So* !w n 
~lled. 
days 
F.  65 
"  65 
M.  65 
F.  65 
"  65 
"  65 
M.  65 
F.  65 
"  65 
"  65 
Bod  w~t 
when 
killed. 
Im., 
100 
102 
122 
101 
98 
93 
120 
105 
104 
107 
Length  of 
time after 
removal of 
right lobe. 
days 
15 
15 
15 
15 
15 
Control. 
~c 
~c 
Wd~ht 
ol 
left 
lobe. 
mg. 
189 
175 
205 
197 
124 
134 
159 
110 
113 
134 
Weight  of 
right lobe. 
mg. 
Removed. 
~c 
118 
151 
122 
116 
125 
R~sum~. 
Operated  rats:  Average 
weight, left lobes.. 178 nag. 
Control  rats:  Average 
weight, left lobes.. 130 rag. 
Percentile  difference,  in 
favor  of  operated  rats 
.37 per cent 
Average difference in  weight 
between  right  and  left 
lobes of controls.. 3 per  cent 
Difference  in  body  weight~ 
operated  and  control  rats 
1  per  cent 
The animals were killed 15 to 24 days after the beginning of these 
experiments, and the thymus glands were dissected from the surround- 
ing  fat  and  lymph  nodes.  The  individual  lobes  were  weighed 
immediately. 
Group I  (See Table I). 
The first group of animals, consisting of five operated rats and five 
controls under the age of puberty, were autopsied 15 days  following 
removal of the right lobe.  The left lobes of the operated  animals 
averaged 37 per cent in weight above the left lobes of the  controls. 
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the  controls  was  only 3  per  cent.  The  difference in  body weights 
between the controls and the experimental  rats was only 1 per  cent. 
It is noteworthy that  this marked  hypertrophy of the left  lobe,  fol- 
lowing removal of the right lobe, occurred in  15 days. 
Group II (See Table II). 
In the second group of experiments, right  lobectomies were carried 
out on rats before puberty.  These rats were a little younger at opera- 
tion than the animals in Group I.  They and their controls were killed 
TABLE  II. 
No. 
RW88-2 
RW88-3 
RW88-4 
RW89-1 
RW89-2 
RW89-3 
RW89-4 
RW90-1 
Age 
Sex.  when 
killed. 
days 
F.  69 
M.  69 
F.  66 
"  69 
"  66 
"  69 
M.  69, 
F.  69 
Body 
weight 
when 
killed• 
gm. 
135 
160 
120 
115 
125 
135 
150 
135 
Length of 
time after 
removal of 
right lobe. 
days 
24 
24 
21 
24 
Control. 
Weight 
of 
left 
lobe. 
rag• 
184 
234 
185 
186 
130 
134 
169 
119 
Weight of 
right lobe. 
mg. 
Removed. 
126 
140 
153 
135 
R~surn~. 
Operated  rats:  Average 
weight of left lobes.  197 mg, 
Control rats:  Average weight 
of left  lobes.  .. 138  mg, 
Percentile  difference in favor 
of the operated  rats ..... 
• .42  per  cent. 
Average  difference  in  weight 
between right and left lobes 
of controls.  .. 5 per cent. 
Difference  in  body  weights 
between operated  and con- 
trol  rats,  in  favor  of  con- 
trols..  3  per  cent. 
from 3  to 4  weeks after  the beginning  of the  experiment.  The  left 
lobes of the operated animals  were 42 per cent heavier  than  the left 
lobes of their  controls.  In this group also there  was a  difference of 
only 5 per cent between the right  and left lobes of  the control  ani- 
mals, and 3 per cent in the body weights.  It will be  noted that  the 
hypertrophy  in  this  group  is  apparently  greater  than  in  Group  I. 
If this is confirmed it may be attributed  to the fact that  the animals 
were somewhat younger than those of Group I, and  in addition there 
was a greater time interval between operation and examination of the 3.  MARMORSTON-GOTTESM.AN  AND  HENRY  L..]AFI~'E  417 
thymuses.  However, with such a small series the difference may be 
only accidental. 
Group IH. 
Next, we took up the question of compensatory hypertrophy of the 
thymus after puberty.  Some experiments carried  out about a year 
ago  on old rats,  which were  partially thymectomized and killed  2 
weeks after operation, showed that regeneration did  not take place. 
This conclusion was based upon the comparison  of the microscopic 
appearance of sections made from the tissue removed at the time of 
the partial thymectomy, with those made from  the gland which was 
removed 2 weeks later (2). 
In our present work we found that removal of one lobe in rats past 
puberty does not induce a  compensatory  enlargement of the other 
lobe.  We arrived at our results in two ways.  First, we removed one 
lobe,  weighed it  immediately,  and  compared its  weight  with  the 
remaining lobe when the animal was killed 2 weeks later.  We also 
carried out unilateral lobectomies and compared the remaining lobes 
of the operated animals with the corresponding lobes of the controls. 
DISCUSSION  AND  CONCLUSION. 
Previous experimental work concerning enlargement of the thymus 
has dealt mainly with the regeneration which follows partial or sub- 
total removal, or with the regeneration which follows transplantation. 
We  planned our  experiments to  obtain  evidence of uncomplicated 
hypertrophy by  removing one lobe  and  studying the enlargement 
of the remaining lobe.  Our results clearly indicate that such hyper- 
trophy  takes  place  in  young animals.  They  emphasize  the  func- 
tional importance of this gland before puberty, since the compensatory 
enlargement does not take place after puberty.  The results further 
indicate that with the onset of involution there is a marked or almost 
total decline in the function of the gland, in spite of the fact that ana-- 
tomically the thymus may persist to old age.  With the appearance 
of  a  stimulus for regeneration,  as,  for instance,  suprarenalectomy, 
the involuted gland takes on functional activity. 
We wish to express our appreciation of the stimulating criticism of 
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